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The conventional charge exchange 
spectroscopy (CXS) using monochrometer and 
CCD detector has a good spatial resolution but 
relatively a poor time resolution of I Oms, typically. 
The time resolution of the conventional CXS is 
limited by not the time response of the detector but 
the photon flux at the detector. Fabry-Perot charge 
exchange spectroscopy has been installed in the 
JIPP TII-U tokamak to increase the time resolution 
of ion temperature and plasma rotation velocity 
measurements up to 8kHz. Figure 1 shows the 
schematic diagram of the fast change exchange 
spectroscopy system using Fabry-Perot 
interferometer. In order to collect a large number of 
photons, the coherent fiber bundle with four 
hundred elements with a diameter of lmm is used. 
The image of this fiber bundle is focused on to the 
256 channel two dimensional photo diode array 
(PDA) with two camera lenses. The image 
intensifier coupled with PDA amplifies the light 
intensity. The full width of half maximum 
(FWHM) and free spectral range (FSR) of the 
Fabry-Perot interferometer are 0.1 nm and 4.2nm, 
respectively, while the FWHM of the band pass 
interference filter, which is tuned to the CVI line 
(529nm), is 3nm. The wavelength of light 
transmitting through the Fabry-Perot (FP) 
interferometer, A, is a function of the angle 
between the line of sight for each detector and the 
optical axis of the FP interferometer, 8, as; 
(1) 
The fiber bundle (20x20mm) is divided by 8 
section to obtain the spatial resolution. 
Figure 2 shows the intensity contour of charge-
exchange line of carbon impurity CVI (iln=8-7, 
529 .05nm) detected with two dimensional photo 
diode array detector with the time resolution of 
8kHz for the NBI heated plasma in the JIPP TII-U 
tokamak. The intensity contour shows that the 
larger Doppler width and the higher intensity for 
the fiber bundle of 7 and 8 (lower left part of the 
160 
detector), which is viewing near the plasma center, 
while the smallest Doppler width and the lowest 
intensity is observed at the fiber bundle viewing 
the plasma edge (#1). To derive the ion 
temperature and plasma rotation velocity, more 
calibration work will be done in near future. 
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Fig.l.Schematic diagram of fast change exchange 
spectroscopy system using Fabry-Perot 
interferometer. 
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Fig.2. Intensity contour of charge-exchange line 
CVI (529.05nm) detected with 256ch PDA. 
